Data from 117 countries over the period 2006 to 2011 are used to estimate a macroeconomic cross-country system of equations that examines the association between terrorism, self-reported life satisfaction and national income. Results indicate that terrorism is negatively associated with life satisfaction, whereas no such association is found between terrorism and real GDP per worker. Stark contrasts are found, however, between OECD and non-OECD members. In all, our results suggest that the social costs of terrorism are potentially much higher than the economic costs, and measuring only the conventional economic costs of terrorism significantly underestimates the true costs.
INTRODUCTION
Terrorism is an enduring consequence of the willingness of humans to use violence with the goal of affecting politics or forcefully promoting ones ideology by inducing fear in the populace. Such use of violence dates back, for example, to the Sicarii, a 1 st century Jewish group who murdered enemies and collaborators in their campaign to remove their Roman rulers from Judea (Weingrod, 1997) . The more modern notion of terrorism, believed to be derived from Maxmilien Robespierre, follows the French revolution of the late 18th Century. Robespierre was the leader of a Committee of Israel jet by the Popular Front for the Liberation of Palestine (Steelman, 1977) and the kidnapping and murder of Israeli athletes at the 1972 Olympic games (Reeve, 2011) .
The 1990s saw an increase and escalation in religiously inspired groups (e.g., Al Qaeda, Hamas and Hezbollah) employing violent terrorist tactics to achieve their goals, the most notable being the attack on the World Trade Centre in New York on September 11, 2001 (9/11) (Schuster et al., 2001) . More recent terror events include the kidnapping of Nigerian school girls by Islamist terror group Boko Haram, and the activities of the Islamic State of Iraq and the Levant (ISIL), who aim to create a caliphate or Islamic state in the Middle East (ABS, 1995) .
Alarmingly, the frequency of terror attacks appears to be increasing (see Figure 1 ). For example, the 2012 Global Terrorism Index Report (Institute for Economics and Peace, 2012) notes that between 2002 and 2011 the total number of terrorist incidents increased by 464%. Further, the Institute's most recent Global Peace Index Report (Institute for Economics and Peace, 2014a) notes that terrorist activity (a composite weighted measure of the number of fatalities, injuries and property damage caused by terrorism) is one of the four indicators that recorded the greatest deterioration over the period 2008 to 2014. 1 Between 2013 and 2014, terrorist activity recorded the greatest deterioration of all the Global Peace Index indicators, declining by 10%, more than double the change of the next largest deteriorating indicator (the number of external and internal conflicts fought).
' Figure 1 here' In the context of increased terrorist activity, there is a growing body of literature that examines the macroeconomic cost of terrorism (Enders and Sandler, 2008 , Blomberg et al., 2004a , Blomberg et al., 2004b . Our study takes a somewhat different approach to estimating the cost of terrorismwe measure the cost in terms of lower levels of life satisfaction. Specifically, we employ data from 117 countries over the period 2006 to 2011 to estimate a macroeconomic cross-country system of equations that examines the association between terrorism, self-reported life satisfaction and national income. This approach allows the welfare cost of terrorism to be expressed in life satisfaction terms and allows two effects to be estimated. First, the effect of terrorism on life satisfaction and second, the effect of terrorism on national income, which in turn effects life satisfaction (the 'direct' and 'indirect' effects respectively). This paper extends the existing body of literature by: (1) demonstrating that, in addition to conventional objective measures such as per capita Gross Domestic Product (GDP), subjective measures of well-being should also be taken into account when evaluating the effects of terrorism; (2) estimating the link between life satisfaction and terrorism using a large cross-national sample (to the best of our knowledge previous studies of life satisfaction and terrorism have only focused on a single country or region); and (3) estimating both the direct effect of terrorism on life satisfaction as well as the indirect effect of terrorism on life satisfaction via its effect on national income -existing studies only focus on the direct effect.
The paper proceeds by first discussing the literature with respect to the economic and psychological effects of terrorism. The empirical strategy is then outlined, followed by the data and variables employed. Results are presented and, finally, discussed. Gaibulloev and Sandler (2008 These reductions in FDI are likely due to the fact that terrorism affects the allocation decision of firms investing money in real foreign assets. Terrorists can quite easily attack and damage foreign-owned firms, seriously disrupting their activities. As foreigners have a large choice of countries to invest in, even quite mild terrorist activity tends to considerably reduce the inflow of capital to a terror-stricken country (see Abadie and Gardeazabal (2008) for a formal exposition of this argument).
I. RELATED LITERATURE

The Economic Effects of Terrorism
Terrorist activities can also affect foreign trade in several ways. First, the costs of doing business are raised by a general increase in insecurity as a result of terrorism.
Second, augmented security measures in response to a terrorist campaign increase transaction costs. Third, there is the risk of a direct destruction of traded goods.
Empirical evidence includes a study by Nitsch and Schumacher (2004) who show that terrorism has a negative association with foreign trade. Specifically, the authors find that countries that are targeted by terrorism trade less with each other than countries that are not targeted. Similarly, Blomberg and Hess, (2006) reveal the negative effect of terrorism on trade, suggesting that a terrorist incident is associated with a 5.1% decline in bilateral trade. Further, in many countries, one of the largest export industries is the tourism industry; this is particularly vulnerable to terrorism (Frey et al., 2007) .
The Psychological Effects of Terrorism
Several studies estimate the effect of terrorist attacks on psychological and emotional states. For example, Salguero et al. (2011) analyse 11 studies on the prevalence of major depressive disorder (MDD) in the general population and in victims directly affected by terrorist attacks. On average, 4% to 10% of the general population displayed MDD within the first few months following a terrorist attack, while the risk of MDD in direct victims ranges between 20% and 30%.
An extensive body of literature has explored the influence of the 2001 9/11 terrorist attacks on the mental health of citizens of the United States (US) (Silver et al., 2002 , Schuster et al., 2001 , Galea et al., 2002 , Schlenger et al., 2002 . Results consistently show that the effect of the terrorist attack was substantial during the first week. For example, Silver et al. (2002) show that 90% of interviewees displayed at least one symptom of stress for at least three to five days following the terrorist event.
Symptoms significantly subsided, however, after two months. Schuster et al. (2001) and Schlenger et al. (2002) estimate that approximately 7.5% to 20% of adults living in New York City displayed symptoms of Post-traumatic Stress Disorder (PTSD) up to two months after the attack; whereas 5.8% of the US population living outside the city displayed PTSD symptoms up to six months post attack (Silver et al., 2002) .
Emotional reactions by Londoners, as a result of the July 2005 terrorist attacks in London, and citizens of Madrid, after the March 2004 terrorist attacks, were similar to the reaction of US citizens. Rubin et al. (2005) report that substantial stress symptoms were reported by 31% of those interviewed 11 to 13 days after the London attacks. Salguero et al. (2011) report that 13.3% of citizens interviewed in Madrid had PTSD symptoms two to three weeks post attack.
Researchers have also studied the long-term effects of the Second Palestinian Intifada in Israel, which started in September 2000 and ended in February 2005.
Results from a study by Bleich et al. (2003) show that, of the 512 participants, 84 (16.4%) had been directly exposed to a terrorist attack and 191 (37.3%) had a family member or friend who had been exposed. Of the 510 respondents who answered questions related to traumatic stress related (TSR) symptoms, 77% had at least one symptom, 9.4% of respondents had PTSD and 58.6% reported feeling depressed. (2008) and consists of two equations: the life satisfaction equation and the income equation.
The life satisfaction equation is specified as:
where is mean life satisfaction in a country (a measure of social welfare), is per worker income (real GDP), is the measure of the level of terrorism, and, 1 is a vector of control variables (e.g. median age and educational attainment) that might confound the link between terrorism and life satisfaction. A priori, worker income is expected to be positively associated with life satisfaction, while terrorism is expected to be negatively associated.
The income equation is a standard production function, as follows:
(2) = ( , , 2 )
where is the capital stock per worker and 2 is a vector of other relevant controls (e.g. human capital and research). Capital stock per worker is expected to be positively associated with income, while terrorism is expected to be negatively associated.
Substituting Equation (2) into (1) yields the reduced form of the model:
(3) = ( ( , , 2 ), , 1 )
Estimation strategy
The life satisfaction and income equations are specified as Cobb-Douglas functions, which explain variation in long-run economic growth rates across countries (Hall and Jones, 1999) . The Cobb-Douglas specification for the life satisfaction equation
introduces nonlinearity between the level of terrorism and life satisfaction (Welsch, 2008) .
The estimating equation for life satisfaction can be stated as follows:
(4)
where , is the natural log of mean life satisfaction of country i at time t; , is the natural log of real GDP per worker; , −1 is the lag of the natural log of the terrorism measure; 1 , represents control variables including, for example, the natural log of median age and the natural log of mean educational attainment (with coefficients where j = 3...k, where k is the sum of the independent and control variables); denotes year fixed effects; and 1, , is the error term. Employing the lag of the terrorism measure makes a causal interpretation plausible.
The estimating equation for income can be stated as follows:
where , denotes the natural log of physical capital stock per worker; 2, , represents control variables including, for instance, the natural log of mean total years of schooling; is year fixed effects; and 2, , denotes the error term.
Equations (4) and (5) are estimated as a system. It should be noted that the system is not independent; income is assumed to affect life satisfaction, although not the reverse. For a recursive system of equations such as this, where the errors are conjectured to be correlated across equations, it is useful to estimate the system using Seemingly Unrelated Regressions (SUR). SUR estimation is equivalent to maximum likelihood estimation in the present circumstances, providing gains in terms of efficiency whilst also accounting for heteroskedasticity and correlation of errors across equations (Welsch, 2008) . Standard errors are robust to clustering at the country level.
Many researchers in the economics of happiness literature appeal to the findings of Ferrer-i-Carbonell and Frijters (2004) to justify the estimation technique employed. In particular these authors find that treating the life satisfaction variable as a continuous variable with cardinal qualities yields qualitatively similar results to those estimation techniques that treat the dependent variable as strictly ordinal.
Kahneman (1999) Data on the level of terrorism is obtained from the Global Terrorism Database (GTD). The GTD defines terrorism as "the threatened or actual use of illegal force and violence by a non-state actor to attain a political, economic, religious, or social goal through fear, coercion, or intimidation." In addition, at least two of the following three criteria has to be met to be included in the GTD: (1) the act must be aimed at attaining a political, economic, religious, or social goal; (2) there must be evidence of an intention to coerce, intimidate, or convey some other message to a larger audience (or audiences) than the immediate victims; and (3) the action must be outside the context of legitimate warfare activities. (Global Terrorism Database (GTD), 2014).
From the GTD a Global Terrorism Index (GTI) can be calculated as follows:
(6) Terrorism Index = 1 x incidents + 3 x fatalities + 0.5
x injuries + 2 x property damage
Where incidents is the total number of terrorist incidents in a given year, fatalities is the total number of fatalities caused by terrorists in a given year, injuries is the total number of injuries caused by terrorists in a given year and property damage is the approximate level of total property damage from terrorist incidents in a given year.
The GTI is an index designed to systematically rank and compare countries according Table 1 . Pairwise correlations are presented as Appendix C.
' Table 1 here'
IV. RESULTS
Considering first the estimation of Equation 4 for the full sample ( ' Table 3 here'
Robustness checks
To check the robustness of the findings, a number of tests are undertaken.
First, noting that while the pairwise correlation coefficients between polity and our measures of terrorism are low (Appendix C), previous research finds a significant association between democracy and terrorism (Eyerman, 1998 , Li, 2005 , Abadie, 2006 , Kis-Katos et al., 2011 . The low pairwise correlation coefficients could, therefore, be a result of a non-linear relationship between democracy and terrorism (Abadie, 2006 , Kurrild-Klitgaard et al., 2006 , Eyerman, 1998 . For this reason, we reestimate the model without the polity control variable. As shown in Table 4 Part A, excluding polity strengthens the significance of the terrorist variables in the life satisfaction equation. Specifically, fatalities and injuries are now negatively associated with life satisfaction at the 1% level. Further, terrorism incidents, property damage and GTI are now negative statistically significant at the 5% level.
' Table 4 here'
The pairwise correlation between age and human capital is large (0.76). To check for possible multicollinearity, we re-estimate the model without the inclusion of the age control variable. ' Table 6 here' ' Table 7 here' V. DISCUSSION This paper extends the existing literature by analysing the impact of terrorism on life satisfaction across a large sample of countries. Arguably, the most notable finding is the generally significant and negative association found between terrorism and life satisfaction, while no such association is found between terrorism and real GDP per worker. This implies that the true social costs of terrorism may not be adequately reflected in conventional economic data and, therefore, studies seeking to evaluate the cost of terrorism should consider employing datasets that capture subjective elements of welfare. This is not to say that conventional economic data is of no use; simply that subjective data can also contribute to our understanding of this issue. This view is consistent with the growing recognition that subjective measures (such as those provided by self-reports of life satisfaction or happiness) have an important role to play in policy development and evaluation. For example, the Commission on the Measurement of Economic Performance and Social Progress (Stiglitz et al., 2009) reports that both objective and subjective indicators of progress are important, placing them on an equal footing. The Commission states:
Research has shown that it is possible to collect meaningful and reliable data on subjective as well as objective wellbeing. Subjective wellbeing encompasses different aspects (cognitive evaluations of one's life, happiness, satisfaction, positive emotions, such as joy and pride, and negative emotions such as pain and worry): each of them should be measured separately to derive a more comprehensive appreciation of people's lives.... (Stiglitz et al., 2009 p. 16) With respect to the lack of any significant relationship between terrorism and real GDP per worker, this result is consistent with a number of other studies that observe very modest and short-term economic consequences of terrorism (Enders and Sandler, 2008, Chen and Siems, 2004) . For example, Chen and Siems (2004) find that the effect of major terrorist attacks on capital markets, on average, lasts from one to three days. Further, our results are consistent with Tavares (2004) , who shows that terrorism has no significant relationship with economic growth after controlling for conventional economic growth indicators (e.g. human capital, capital stocks etc.).
Truncating the sample to those countries that have experienced a terrorist incident in the years under consideration increases the strength of the negative association between life satisfaction and our measures of terrorism. This suggests that direct experience of terrorism heightens the sensitivity of the population to the consequences of terrorism. In other words, the effect of terrorism on life satisfaction is greater in those countries that have experienced a terrorism event than in those that have not. In regards to our alternative measures of terrorism, we find people are more sensitive to fatalities and injuries than to property damage or the number of terrorist incidents. This suggests that the human cost of terrorism is more damaging than the material cost. These results are robust to the exclusion of the polity and age control variables.
For OECD members, terrorism has a pronounced effect on life satisfaction, with a negative and statistically significant association found across all measures of terrorism at the 1% level. Somewhat surprisingly, a positive association is found between terrorism and GDP per worker, although this is only significant for the fatalities terrorism measure. This suggests that, to some extent, terrorism promotes economic activity in these countries. For non-OECD members, however, the reverse is true. That is, no significant association is found between terrorism and life satisfaction, whereas a negative association is found between three of the terrorism measures (incidents, injuries and GTI) and GDP per worker. These associations between terrorism and GDP per worker are broadly consistent with the findings of (Blomberg et al., 2004a) , who show a small and statistically insignificant negative association between terrorism and economic growth within OECD members, and a negative and significant association for non-OECD members.
In all, the results of this study suggest that the social costs of terrorism are potentially much higher than the economic costs, particularly for OECD member countries. This suggests that measuring only the conventional economic costs of terrorism significantly underestimates the true costs of terrorism. This has implications for the evaluation of policy responses to terrorism, in particularly when weighing up the benefits and costs of public expenditure. Ceteris paribus, ignoring the social costs may lead to lower levels of expenditure than that which is truly optimal.
FIGURE 1
Number of terrorist attacks since 1970
Source: Global Terrorism Database (GTD) (2014)
Note: 1993 data were lost in an office move and have never been fully recovered. 
